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ABSTRACT 

Precipitated Silica which has the following physico- 
chemical parameters; 

BET surface area <DIN G6131) in m'/g 400 - 600 

DBP index (DIN S3601) in g/100 g 300 - 3(50 

Compacted density (DIN 53194) in g/1 70-140 
Grindometer value (ISO 1524) in lira 15-50 
Size distribution index 3 < 1.0 

measured with a Malvern introment 

j — ri 

Size distribution index I - " 

2d» 

it is prepared by milling a precipitated silica in a 
classifier mill ox a fluidised bed counter-flow mill. A 
polyethylene wax emulsion may be added before the milling 
procedure. The precipitated silica then has the following 
physico-chemical parameters : 

BET Burface area (din 66131) in ro z /g 351 - 600 

DBF index (DIN 53601) as a » 300-360 
Ccirbon content as a % 1 ~ 8 

Compacted density (DIN 53194) in g/1 70 - 140 

Grindometer value (ISO 1524) in \m 15-50 
Siize distribution index I < 1.0 

The precipitated silicas may be used as matting agents in 
lacquer systems. 
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The embodiments of che invention ixx which an exclusive 
property or privilege is claimed are defined as follows: 

1. Precipitated silica having the following physico- 
chemical parameters: 
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BET surface area (DIN 66131} in m 2 /g 
DBP index (OlH 53601) in g/100 g 
Compacted density (DIN 53194) in g/1 

Grindoroeter value (ISO 1524) in |im 
Size distribution index I 
measured with a Malvern intrumenl 



Size distribution index I 



2d« 



400 - 


600 


300 - 


360 


70 - 


140 


15 - 


50 


< l.D 





2,> A process for preparing precipitated silica with the 
physico-chemical parameters as defined in claim l f in which 
a precipitated silica which has the following physico- 
chemical characteristics: 



BET surface area (DIN 66131) in m'/g 
DBP index (DIN 53601) as a % 
Compacted density (DIN 53194) in g/1 

"Alpine 1 ' sieve residue > 63 fin wt.R 



400 - 600 

340 - 380 

180 - 220 

25 - 60, 



is milled using a classifier mill or a fluidised bed 
counter- flow n>3 U „ 

3« Precipitated silica coated with a polyethylene wax 
emulsion, having the following physico-chemical parameters: 
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BET surface area {DIN 66131) in m'Vg 



351 



60 D 



D8P index (DTH 63601) as a % 



300 



3G0 



Carbon content as a ft 



1 



8 



comparted density (DTK 53194) in g/1 



70 



140 



Grindometer value (ISO 1524) in urn 



15 



50 



Size distribution index I 



< 1.0. 



4. A process for preparing precipitated fciUca coated 
with polyethylene wax emulsion as defined in claim 3, in 
which a polyethylene wax emulsion ia added to a 
precipitated silica which Viae the following physico- 
chemical character let ice: 

bet surface area (PIN 66131) in raVg 400 - 600 

EBP index (DIN 53601) as a % 340 - 360 

Compacted density (DIN 53194) in g/i 180 - 220 

"Alpine" Bieve residue > 63 |«u wt.% 25 - 60, 

■ 

and the mixture is then dried and milled using a classifier 
mill or a fluidised bed counter-flow mill. 

5. A process according to claim 4, in which the 
precipitated ailica is prepared, a resultant (liter cake is 
liquefied under the action of shear forces, polyethylene 
wax emulsion is added, and the mixture is spray dried and 
milled using a classifier mill or a fluidised bed counter- 
flow mill. 

6* Use Of precipitated silica in accordance with claim 1 
or 3 ae a matting agent in lacquer systems. 
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Precipitated sili ca 

The invention relates to precipitated silica, a process Cor 
its preparation, and its use as a matting agent. 

It is known that synthetic, precipitated silicas or silica 
gels can be used as matting agents (DE-PS PA 14 47 B, DE-PS 
11 67 332, DE-OS 16 69 123, DE-AJS 15 93 865, DE-A 38 15 
670) . 

10 

The matting power of a silica depends on a variety of 
factors, such as, for example, the type of silica, the 
particle sire, the particle site distribution, the 
refractive index and also the lacquer, system. The shape 
amd size distribution of secondary particles in the Bilica 
axe Of particular importance. 

In addition to being very efficient, expressed by the 
reduction in degree of gloss as compared with the non- 
20 matted lacquer film, a silica which is used as a matting 
agent also has to satisfy a number of other requirements. 
i:hus, for example, there should bo no undue thickening of 
the lacquer system due to the silica which is introduced. 
A smooth surface to the lacquer should be produced on the 
corresponding thin lacquer coatings. Specks which have an 
adverse effect on the surface quality must be avoided. 

The document DE-A 31 44 293 describes precipitated silicas 
end a process for preparing these precipitated silicas, 
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which characterised by the following physico-chemical 
properties: 

BET surface area according to DIN 66131 in ra'/g 400 - 600 

DBF index according to DIN S3601 as a ^ 320 - 360 
and 

BET surface eiea according to DIN €6131 in nrVg 400 - 600 

DBP index according to DIN 53601 as a « 310-360 

Contacted density according to DIN 531S4 in g/1 75 - 120 

io "Alpine" sieve residue > 63 in wt.% < 0-1 

When preparing these Silicaa, an Alpine transverse flow 
mill or a jet mill is used to mill the product following 
spray drying- It is also specified in thie document that 
tlieae precipitated silicas are valuable, highly effective 
matting agents for lacquers* Precipitated Bilicas which 
arc prepared using these types of mills lead to 
disadvantageous roughness of the surface due to the 
presence of large specks in the JM.nal lacquer- The 
20 grindometer value {according to ISO 1524) in black stovinij 
enamel ia greater than 100 iixd and 65 to 90 pirn respectively 
for the known precipitated silicas. Thus these 
precipitated silicas can only be used to a limited extent 
as matting agents. 

It is an object of this invention to provided a 
precipitated silica which minimi tee these disadvantages* 

precipitated silca according to this invention is 
30 characterised by the following physico-chemical parameters: 
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BEIT surface area according to DIN 6613L in mVg 400 - 600 

DBP index according to DIN 53601 in g/100 g 300 - 360 
Compacted density according to DIN 53194 in g/1 70-140 

Grindameter value according to ISO 1524 in pm 15 - 50 

Size distribution index I < 1,0 
measured with a Malvern instruwent 

Size distribution index i = a ^ ° 1D 



Another aspect of the invention provides a process for 

■ 

preparing the precipitated silicas according to the 
invention in which a precipitated silica which has the 
following physico-chemical properties: 

BKT surface area according to DIN 66131 in mVg 400 - 600 
DBP index according to DIN 53601 as a ft 34 0 - 380 

Compacted density according to DIN 53194 in g/1 180 - 220 

20 "Alpine ■ sieve residue > 63 jun wt«% 25 - 60, 

i.3 milled using a classifier mill or a fluidisod bed 
counter-flow mill. 

* 

The initial silica is described in the document DK-A 
31 44 299, 

» 

By way of example, a Zes classifier mill (zirkoplex* Alpine 
Afctaengesellschaft D-B900 Augsburg), or an AFG Eluidised 
30 b€d counter-flow mill may be used. . 



4 ~« 



http://patentsl.ic.gc.ca/cache/gif/02255456dis.afp.3.s0.25.r0.gif 



8/29/2006 



In one embodiment of the invention/ the precipitated Bilica 
according to the invention may be classified after milling, 
in order to adjust to a specific granular fraction. 

Classifying may be performed, Tor exaraplei using an ATP 
Turboplex fine clae&ifier (Alpine Aktiengesollschaf t D-8900 
Augsburg) . 

4 

10 Another aspect of the invention provides a precipitated 
silica coated with a polyethylene wax emulsion, which is 
characterised by the following physico- chemical parameters! 

BfST surface area according to DIN 66131 in m*/g 351 - 60 D 

DJ3P index according to DIM 53601 as a % 300 - 360 
Carbon content aa a % 1-8 
Compacted density according to DIN 53194 in g/1 7 - 140 

Grindometer value according to ISO 1524 in urn 15 - 50 

Size distribution index X < 1.0 



20 



This precipitated silica can be prepared by adding 
polyethylene wax emulsion to a precipitated silica which 
has the following physico-chemical characteristics: 

BET surface area according to din 66131 in mVg 400 - 600 

DBP index according to D3W 53601 as a % 340 - 300 

Compacted density according to DIN 53194 in g/1 180 - 220 

"Alpine" sieve residue > 63 \lm *rt.% 25 - 60, 
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and then drying and milling the product using a classifier 
will or a fluidiscd bod counter-flow mill. 

in a particular embodiment of the invention/ the 
precipitated silica can bo prepared by liquefying filter 
cake under the action of shear forces, adding polyethylene 
W5ix etuuleion, spray drying, and then milling using a 
classifier mill or a fluidised bed counter-flow ni]l, 

10 A precipitated eilica in accordance with de-a 31 44 299 Is 
preferably used ae the starting silica, 

to advantage of precipitated silicas according to the 
invention is in particular their high matting efficiency, 
in addition to further advantages such as providing a very 
smooth surface of the dry lacquer, high transparency and a 
small effect on the rheology (viscosity) of the lacquer. 

The invention will be further described and exemplified in 
20 the following description, which makes reference to the 
ciccompanying drawings, in which: 

Figure 1 shows the size distribution of classified 
precipitated silica. 

Figure 2 shows the particle size distribution of 
precipitated silicas according to the invention, compared 
to the particle siie distribution of a precipitated silica 
in accordance with DE-A 31 44 299. 

30 

5 
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examples 
Sample 1 

5 A precipitated silica prepared in accordance with example 1 
from DE-A 31 44 299 is willed in a ZPS 100 Zirkoplex® 
Classifier mill from the Alpine company, by varying the 
throughput and the process parameters such aB speed of 
rotation of the classifier, rrdlUng throughput and milling 
10 air. The trial parameters, the physico-chemical data and 
the paint properties which are obtained in black stoving 
lacquer are given in table 1. 

■ 

Example 2 

IS 

A precipitated silica prepared in accordance with example 1 
from DE-A 31 44 299 ie milled in an AFG 200/1 fluidised bed 
counter- flow iuill r from the Alpine company, while varying 
the throughput an<* the process parameters such as rate of 
20 rotation of the classifier, or the milling air* The trial 
parameters , the physico-chemical data and the paint 
properties which are obtained in black stoving lacquer aro 
given in table 2. 

25 Example 3 

Precipitated silicas which are prepared in accordance with 
example lc or example 2c (see table 1 and 2) are classified 
in an ATP 50 turboflex fine classifier to give a finer and 
30 a coarser fraction. The process parameters, the physical 

■ 

data and the paint teet results which are obtained in black 
stoving lacquer are given in table 3. 

Example 4 (comparison example) 

35 

The unmilled f ap ray -dried silica, prepared in accordance 
with DS 31 44 299 (example 6), is willed on a UP €30 Alpine 
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transverse flow mill. The physico-chemical data and painu 
properties of the product obtained are given in table 4, 

» 

Example 5 (comparison example) 

5 

tfhe immilled, spray-dried silica, prepared in accordance 
with DE 31 44 299 (example 9), is milled using an MC 500 
Mlcrogrinding air jet mill. The physico-chemical data and 
paint properties are given in table 4. 

10 

The effectiveness and matting efficiency of the 
precipitated silicas prepared according to examples 1 to 3 
are tested in a black stoving lacquer- The Lange gloftd 
values r at angles of reflection of 60* and 85°, and the 
15 Hogman grindometer value were also assessed. 

The B. Langs gloss meter was used to determine the degree 
of gloss, which is a measure of the matting power of the 
matting silica tested* The 8. Lange gloss meter uses angles 

20 of incidence and reflection of 60' and 85*. The degrees of 
gloss measured are cited as percentages. The lower this 
value t the better is the matting capacity of the 
precipitated silica. As a result, lose matting agent has to 
be used in order to achieve a quite specific degree of 

25 gloss or a specified matting effect. 

The grindometer value is determined using a grindometer* 
The grindometer value, which is measured in urn 
(micrometers) is a measure of the largest particles which 
30 can be found after stirring the precipitated Bilica into 
the final, e pi ay able lacquer mixture* It can be related to 
the production of specks in the dry lacquer film, so 
undesired specks or sprayed granules can be detected using 
the grindometor (ISO 1524). 

35 

The quality of the lacquer film surface is determined using 
the scanning section method developed by the Humraelwerke 
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company and ie cited ae an average roughness value (Ra) 
according to DIN 4768/1, DIN 4762/1E and as an average 
depth of roughness (RZD) according to DIN 4763/1. 

5 The black atoving lacquer used had the following 
composition: 

Parte by 
wt 



Carbon black paste, tack 1 570 

Jagalyd R40, 60 % strength in xylene 50. B 

Maprenal KF 800, 55 % strength in butanol 25.9 

Baysilone paint additive OX 17,1 % in 2.0 

xylene 13.3 

Thinner 

. 100.0 

Thinner 

Xylene 75*0 

Butanol . 10*0 

Ethox ypr opano 1 15.0 

100.0 



10 4 g of precipitated silica are stirred into 100 g of 

lacquer with a blade stirrer at 2000 rom for 10 minutes. 
The viscosity of the mixture is adjusted to a flow time of 
20 seconds using xylene (DIM; 4 mm nozzle) - 

15 the lacquer is sprayed to give an approximately 30 urn thick 
dry layer on sheet metal, air dried and fired at 1B0°C for 
30 minutes. 

Example 6 

20 

*he paint properties of the precipitated silicas prepared 
according to examples la to c, a precipitated silica 
prepared according to DE 3& 15 670 and a commercially 
available product (Nipsil 1009) are tested in two other 
Z!5 test lacquer systems. 
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CC lacquer 



Parts 
by vt, 

Alftalat AN 950, 60% in Solvesso 150/Butylglycol 29. "30 

Soivesso ISO j>.60 

Titanium dioxide Kronos 2059 33.60 

Aerosil R 972 , q.20 
Dispersion: 40 h ball mill KU 5, 60 rpm, 
4900 g Alubite beads 19 mm 

Alftalat AN 950 r 60 I in SoIvbbbo 150/Butyl 13*00 
glycol 

Maprenal MF 900, 100 % g.10 

Maprenal MF 577, 50 % in butanol 0.B0 

Butyl glycol 2-00 

Solvesso 150 2.90 

Xylene 6.70 

DOW CORKING PA 57 0.60 

p-Toluylsulfonic acid, 20 % in butanol 0.30 

Total 100. 00 



Before use, 3.2 g of matting agent are dispersed in 150 
5 parte by weight of lacquer using a blade stirrer at 2000 
rpm. 



10 



DD lacquer 

Parts 
by wt. 

CAB 381-0,5 " 0.3 " 

Butyl acetate, 98 % strength 11.0 
fcthoxypropyl acetate 16.5 
Deeraophon 800 15.0 
Deanophen 1100 20.0 
Mowilit/ 50 % strength in ethyl acetate 3.0 
Baysilone-lacguer additive 0.1 
Xylene 34,1 



Total 100,00 

Firstly 0,3 parts by weight of CAB 381-0.5 are carefully 
dissolved in 11*0 parts by weight of butyl acetate (99.0 % 
Strength) and 16.5 parts by weight of ethoxypropyl acetate 
using a high speed 8tirrer. Then the other components are 



http://patentsl.ic.gc.ca/cache/gif/02255456dis.afp.9.s0.25.r0.gif 



Page 1 of 1 



CA 0USS4SA im-12-M 



10 



10 

added In the sequence given above and the mixture ia 
homogenised by stirring. 

Before use, the gloss lacquer is homogenised with the blade 
stirrer, The matting agent (amount see table 6) is 
dispersed in 100 parts by weight of lacquer using a blade 
.stirrer at 2000 rpm. After a degassing time of 15 minutes, 
50 g of the hardener Desmodur L 75 are added and 
homogenised with the blade Btirror Cor 2 minutes at 1000 
rpnw The mixture is applied to a thoroughly pre-cleansed 
glass block and to a black, high gloee, lacquered glass 
block using a spreader with a 200 |im slit. 



The test results in CC lacquer are given in table 5 and in 
15 DD lacquer in table 6, For comparison the precipitated 
silicas according to pe 38 15 670 and the commercial 
product NIPSIL E 1009 are also given, h comparison of the 
data determined can be obtained from the tables* 
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Example 7 

The matting efficiency is determined in a number of 
different lacquer systems, wherein the preparation end 
5 application of the lacquer took place under identical 
conditions each time . 

A high matting efficiency means a low requirement 
(concentration) of matting agent in order to achieve a 

10 specific degree of gloss (measured at an angle of 60 *C 

(sic)). The matting efficiency of unknown matting agents is 
determined in a relative manner, i.e. by comparison with 
known matting agents, do that variations in the 
determination of the degree of gloss (depending on the mode 

15 of preparation and application of the lacquer) are avoided* 
One important physico-chemical parameter which has a 
critical effect on the matting efficiency of silica is the 
particle siie distribution of the silica. Basically, it hae 
been shown that with identical precipitation processes the 

20 matting efficiency of the precipitated silica decreases 
with decreasing particle size {and vice versa) . Fine 
fractions of precipitated silica have a lower matting 
efficiency than that of a more coarsely milled fraction. 

215 The high matting efficiency of the precipitated silicas 

according to the invention is demonstrated as follows, in a 
variety of lacquer systems: 
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Particle sizes are determined using a laser beam 
dif fractometer from the Malvern company. Before the 
measurement, the silica is dispersed in water using a 
stirrer and ultrasound- This silica dispersion is then 
5 pumped round the instrument into the path of the beam 
(cell) using a pump . 

JJheen is the difference In the degree of gloss measured at 
an angle of B5* and the degree of gloss measured at an 
10 angle of 60 Q . 

■rhe viscosity is determined ueiog a 4 nun DIN cup, Tlie flow 
time in seconds of the lacquer is measured in accordance 
with DIN S3 211, 



15 



Key to the abbreviations: 



CC lacquer: coil coating lacquer 
(DD lacquer; Desmodur Desmophen lacquer 
20 Desnvodur is a hardener based on i&ocya nates 

Deamophen is a polyalcohol, used as the 

binder component 

Desmodur/Desmophen are the registered trade 
names of Bayer AG 
25 CAB cellulose acetobutyrate 

A/M alkyd/rael amine lacquer 

Example 6 

30 Coating with polyethylene wax emulsion. 

Precipitated silica is prepared according to DB-06 
31 44 299, example 1. A wax emulsion (5 V wax with respect 
to silica) is added to the filter cake which has been 
35 liquefied under the action of chear forces (solids content 
10. a wt.*) and then stirred vigorously for a further 30 
minutes. The wax emulsion is prepared in an autoclave which 
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1b steam-heatable and has a diaperser. 4»« parts by weight 
of an alky lpolyglycol ether <Kar*ovet® CFW) in 81-0 parte 
by weight of water at about 100 6 C is initially Introduced. 
Then 34.2 parts by weight of low pressure polyethylene wax 
5 are added and heated to 130°C. On reaching 130°C, the 

disperser is switched on and dispersion takes place for 30 
minutes. During thjs tiroo the temperature is held at 
between 130 P C and 140*0. Aftor switching off the disperser 
and cooling to about L10*C, the final emulsion is 
10 discharged. 

The polyethylene used is characterised by the following 
properties: 

15 Average molecular weight 1000 

Solidifying point iOO - 104 *C 

Dropping point 110 - 117 *C 

Density (g/cV) 0.93 

20 The silica suspension coated with wax in this way is then 
dried in a rapid dryer (e.g. a spray drier) by atomising 
{e,g. two-fluid nozzle, 2.6 bar of atmospheric air). The 
dried product is milled in a mechanical classifier mill of. 
the SFS SO type from the Alpine company. The physico- 

25 Chemical data are given in table 12 1 

Table 12 





8a 


8b 


Na surface area m 2 /g 


373 


373 


CTAftaurfaco area nf/g 


333 


333 


DBP absorption g/1 00 g 


330 


330 


C content % 


3.4 


3.4 


PH 


7.2 


7.2 


Compacted density g/l 


106 


67 


Particle stoe distribution 
(Malvern) In urn 
d w 


2S.25 


12.28 




i4.es 


8.21 


diD 


6.91 


4.66 
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Tablo 13: Alkyl melamine lacquer 









Comparison 
example i 




Ba 


8b 


OK 500 


OK 520 


Row Inme in DfN » soCDftfe at 23 X 


31 


29 


30 


32 


Grimtometer value 


41 


26 


25 


28 


TOcJcn&es |ini 


30 


29 


29 


28 


60"-Rafl3ctoanotar value (DIN 67530) 


11.0 


17.3 


10.0 


21.0 


B5°-Roftectonnetor vsJire (DJN 67530) 


24,3 


42.9 


69.5 


76.9 


Sheen 


13,3 


25.6 


50.5 


55.9 



*) Degussa commercial product 

5 

Table 14: DD lacquer 









Comparison 
example *> 




8a 


8b 


OK 500 


OK 520 


Flow time In OIN- saoonds at 23 'Q 


23 


27 


29 


30 


Weight of matting agent sdded Co) 


8.5 


8.5 


8.5 


8.5 


1 6Q'-Reflectometer value (0 IN 67630) 


21. Q 


34.4 


69.0 


6.6 


' SSVfeflectomatar value (Oiti 67630) 


33.2 


67,4 


86.2 


32.5 


Sheen 


11.6 


33.0 


18.3 


23.9 


1 Densitometer valua • Macbeth RD 918 
measured using yellow filter 


2.12 


2.32 


2.31 


1.69 



*} Oegussa commercial product 
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